Cerebral circulation under normal and pathologic conditions.
Autoregulation of the cerebral circulation is the regulating mechanism that keeps cerebral blood flow (CBF) constant within wide limits of arterial pressure. The lower limit is defined as the value of mean arterial pressure below which CBF decreases below the plateau, and the upper limit as the value of mean arterial pressure above which CBF increases above the plateau (60 and 150 mm Hg, respectively). Two possible mechanisms for autoregulation are discussed, myogenic response and metabolic regulation. Stimulation of the sympathetic nervous system and antagonism of the renin-angiotensin system modulate CBF autoregulation by shifting the entire curve toward higher or lower values of arterial pressure, respectively. The autoregulatory curve is shifted toward higher arterial pressures in chronic hypertension. Therefore, the tolerance to acute decreases in arterial pressure is impaired. Concomitantly, the tolerance of the brain to acute increases in arterial pressure is improved. This shift in the limits of autoregulation is due to structural and functional (hemodynamic) changes in the cerebral resistance vessels. These adaptive changes are partly reversible after chronic treatment with antihypertensive agents. The pathophysiology of autoregulation should be taken into consideration before drugs are used to decrease arterial pressure acutely.